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Abstract
In this study we estimated the indirect costs of back pain in 1991 in the Netherlands on the basis of two approaches: the traditionally used
human capital method and the more recently developed friction cost method. The indirect costs of illness were defined as the value of
production losses of paid labour and related costs to society due to back pain. The results of this study in 1991 in the Netherlands show that
the short-term indirect costs estimated by the human capital method were more than three times as high as the indirect costs estimated by
the friction cost method (US$ 4.6 billion vs. US$ 1.5 billion, respectively). The lower estimate of indirect costs when using the friction cost
method is mainly due to the fact that in this method actual production losses are estimated during a relatively short friction period, which is
defined as the period needed to restore the initial production level. In contrast with the human capital method, long-term absenteeism and
disability do not induce additional costs when applying the friction cost method. Since the friction cost method takes into account that
employees can be replaced, we believe that this method produces a more accurate estimate of indirect costs than the human capital method.
Notwithstanding the resulting decrease in indirect costs of back pain, these costs are still impressive, representing 0,28% of the GNP in the
Netherlands in 1991. As a consequence, but particularly stimulated by structural changes in the Dutch social security system, policies aimed
at reducing indirect costs of back pain, increasingly concentrate on the development and evaluation of interventions early after the onset of
disease. This is complemented, on the one hand, by the development of clinical guidelines for the management of back pain in primary care
and, on the other hand, by governmental policies aimed at reintegration of chronically ill in the labour force. 1999 International
Association for the Study of Pain. Published by Elsevier Science B.V.
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1. Introduction
Back pain is a major health problem in Western indus-
trialized countries. Not only the frequency of back pain,
expressed as incidence or prevalence figures, but also the
monetary impact of back pain on society is tremendous (van
Tulder et al., 1995). For example, the direct health care costs
of musculoskeletal diseases (US$ 1.4 billion), were the
fourth highest in the Netherlands in 1988, accounting for
6.6% of the total health care costs in that year. Furthermore,
the total costs of low back pain in the Netherlands were
estimated about US$ 5 billion in 1991 (van Tulder et al.,
1995). In 1990 direct costs of low back pain were estimated
to amount to US$ 24.3 billion in the United States. Indirect
costs were estimated to vary from 75 to 100 billion US$
(Frymoyer and Cats-Baril, 1991).
In The Netherlands, policy-makers increasingly recog-
nise the financial impact of absenteeism and disability, to
which back pain is constitutive. After a transition period, in
1996, legislative changes were enforced which resulted in
the obligation of employers to pay 100% of the wages of
employees during absenteeism for a period of 1 year. These
measures replaced the Sickness Benefit Act, creating finan-
cial incentives for employers to reduce absenteeism as much
as possible. At the same time, the eligibility criteria for the
Disability Insurance Act were redefined, imposing more
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strict criteria for new patients and implying a reassessment
of every person receiving a disability pension. Several
incentives for these policy measures have been identified
of which the most important is probably the anticipated
difficulty of maintaining a high level social security system
in the future, due to the ageing of the population. Many
other Western industrialized countries have to deal with
similar policy issues.
Relevant input for policy-making regarding absenteeism
and prevention of chronic disorders are the data on the
burden of diseases to society. The most common method
to estimate the burden of disease on society in economic
terms is a cost of illness (COI) study (Rice, 1966; Hodgson
and Meiners, 1982). The costs at issue are usually classified
as direct costs inside or outside the health care sector and
indirect costs outside the health care sector (Drummond et
al., 1987). Methodological consensus on estimating indirect
costs is lacking (Hodgson, 1994). In this study indirect costs
are considered as the current and future output losses of paid
labour due to reduced productivity caused by absenteeism
and disability related to back pain.
The most frequently used approach in COI studies to
estimate the indirect costs is the human capital method.
According to this approach, potential loss of productivity
is quantified in terms of forgone earnings, assuming full
productivity (Hodgson, 1994). The concept underlying the
human capital method is that an individual produces a
stream of output over the years that is valued as individual
earnings, with the value of household work being imputed.
The individual rate of pay is assumed to be equal to the
value of a person’s labour activity. Koopmanschap and Rut-
ten (1996) speak of ‘potentially lost production’ as a con-
sequence of disease, whereby short-term absence and long-
term disability would have been spent in full productivity.
More commonly, indirect costs are estimated on the basis of
standard labour wages which can be collected empirically.
A recently developed alternative approach is the friction
cost method, which estimates the indirect costs by calculat-
ing the production losses caused by sick leave during a
friction period. The friction period is defined as the number
of days needed to restore the initial production level. It is
assumed that employees who are on sick leave will be
replaced after completion of the friction period (Koop-
manschap et al., 1995). If sick leave is shorter than the
friction period, a corresponding fraction of the friction
costs is taken as indirect costs of back pain. For example,
if an employee has been on sick leave for 30 days, while the
friction period has been estimated to be 90 days, then
obviously the production losses of all these 30 days will
be taken into account. However, if an employee has been
on sick leave for 120 days, production losses will be limited
to the friction period of 90 days.
In this article we will compare the traditionally used
human capital method with the friction cost method in esti-
mating the indirect costs of back pain in the Netherlands in
1991.
2. Methods
In COI studies prevalence-based or incidence-based data
can be used. The prevalence-based method relies on the
assumption that costs should be assigned to the year in
which they are incurred or to the year with which they are
directly associated (Hodgson, 1994). In this study we com-
pared the human capital method and the friction cost
method in estimating the indirect costs of back pain in the
Netherlands in 1991 using prevalence-based data. All costs
are presented in US dollars using the average exchange rate
in 1991 (DFL 1.88= US$ 1.00). Lack of information pre-
vented us from also estimating the indirect costs of unpaid
labour and of illness without absence, resulting in reduced
productivity while on the job. As advocated by many
researchers, a societal perspective is applied in the analysis
(Friedman, 1982). Consequently, the economic or welfare
costs of back pain are expressed in terms of its contribution
to the gross national product (GNP).
The most important source of data were the annual figures
for 1991 from the Social Insurance Council in the Nether-
lands (Social Insurance Council, 1992). In 1991, the social
security system in the Netherlands was based on three laws
which stipulated compulsory insurance for the loss of
income due to sickness, injury or disability. Under the Sick-
ness Benefit Act, workers received sick pay during absen-
teeism, for a maximum of 52 weeks. If a worker was still
unable to work after 52 weeks, he/she was entitled to a
disability pension covered by the Disablement Insurance
Act. This disability pension amounted to 70% of the last
earned wage in the case of full disablement. The Disable-
ment Insurance Act also provided the possibility of partial
disablement pay or holiday pay (van Tulder et al., 1995).
People who were not employed prior to disablement were
covered by the General Disablement Act.
A diagnosis was only registered after examination of the
employee by a medical adviser of an insurance company,
which was usually scheduled 6 weeks after initiation of the
complaints. The Social Insurance Council determined dis-
ease categories according to the International Classification
of Disease (ICD). In this study the ICD codes 720-724 (dor-
sopathies) are used to define back pain. To estimate the total
indirect costs of back pain, we assume that the proportion of
back pain among those on sick leave for less than 6 weeks
(no diagnosis) was equal to the proportion among those on
sick leave for more than 6 weeks (registered diagnosis).
2.1. Human capital method
We estimated the indirect costs of back pain according to
the human capital method by multiplying the total number
of sick-days due to absenteeism and disablement by the
mean costs of 1 sick-day or by the mean disability pension
per day. Both the sick-day pay and the disability pension per
day are extrapolated to the last earned wage of the sick
employee.
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To estimate the total indirect costs of absenteeism of the
entire labour force in the Netherlands in 1991 we had to
make some extrapolations. Firstly, since the registration of
payments under the Social Benefit Act only covers 80% of
all insured employees, the total costs of the industrial insur-
ance boards were extrapolated to 100%. Secondly, about
70% of all employees in the Netherlands are insured
under the Social Benefit Act, the remaining 30% are insured
by private companies. Therefore, under the assumption that
absenteeism of privately insured people is equal to that of
publicly insured people, we also extrapolated these costs to
100%.
Besides these insurance costs, the Social Benefit Act also
involves administration costs. In 1991 the total administra-
tion costs amounted to 8.7% of the total insurance costs. The
administration costs of back pain were estimated by adding
this proportion to the insurance costs of back pain.
2.2. Friction cost method
The indirect costs according to the friction cost method
were estimated by multiplying the number of sick-days due
to absenteeism by income and elasticity for annual labour
time versus labour productivity.
The number of sick-days due to low back pain were based
on annual figures for 1991 from the Social Insurance Coun-
cil in the Netherlands. The friction period was estimated to
last 3 months. The length of the friction period was based on
the average vacancy duration, which depends on the level
of unemployment and on the efficiency of the labour market
in matching labour demand and supply (Koopmanschap et
al., 1995). These estimates may therefore vary among coun-
tries.
Income was estimated using data of the Netherlands Cen-
tral Bureau of Statistics (CBS) stratified by age, sex and
education level (Koopmanschap et al., 1995). We did not
have data documenting back pain patients according to edu-
cation level in the Netherlands. However, studies in the
United States reported that the majority of back pain
patients are employed in manufacturing and construction,
trades, material handling, transport and labouring tasks
requiring physical effort (Behrens et al., 1994; Crook and
Moldofsky, 1994). These types of labour are associated with
an extended basic level of education. Therefore, we used an
extended basic level of education in our estimate of income
of back pain patients in the Netherlands.
Elasticity refers to elasticity for annual labour time versus
average labour productivity. If absence from work reduces
the effective labour time proportionally, i.e. 1 month of
absence from work results in 1 month of production losses,
no correction would be needed. However, since absence
from work reduces the effective labour time less than pro-
portionally this elasticity is required. We used the estimate
of elasticity of 0.8 in the Netherlands as published by the
Dutch Economic Institute (de Koning and Tuyl, 1984). This
means that 1 month of absence from work corresponds to
80% actual production losses for that month and that 20% of
the production has not been lost, for example due to internal
labour reserves.
To estimate the total indirect costs of absenteeism of the
entire labour force in the Netherlands in 1991 we had, simi-
larly to what we did for the human capital method, to extra-
polate to 100% for the registration of payments and insured
employees under the Social Benefit Act.
2.3. Sensitivity analysis
We estimated the friction costs of low back pain under
baseline assumptions, assuming an extended basic level of
education for the whole study population. To test the effect
of alternative education levels on indirect costs using the
friction cost method, we varied some of the baseline
assumptions. We calculated a higher bound estimate assum-
ing that all patients had an intermediary level of education,
and a lower bound estimate assuming a basic education
level for all patients. The friction period for employees
with a basic education and an intermediary education is
2.8 months and 3.3 months, respectively (Koopmanschap
et al., 1995).
A sensitivity analysis was also performed for the
elasticity for annual labour time versus labour produc-
tivity assuming an elasticity of 0.7 and 0.9, instead of
0.8.
3. Results
Table 1 shows the prevalent cases of absenteeism and
Table 1
Prevalent cases of absenteeism and disablement due to back pain (ICD 720-724) by gender in the Netherlands in 1991
Men Women Total
number % number % number %
Total absenteeism 356 770 70 153 584 30 510 354 100
, 6 Weeks absenteeism 251 441 71 101 411 29 352 852 100
>6 Weeks absenteeism 105 329 67 52 173 33 157 502 100
Total disability 101 004 71 42 151 29 143 155 100
Total absenteeism and disability 457 774 70 195 735 30 653 500 100
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disablement in the Netherlands in 1991 due to back pain
according to the ICD codes 720-724.
3.1. Human capital method
The mean costs per sick-day in 1991 amounted to US$ 67
for men and US$ 37 for women (van Tulder et al., 1995).
The mean daily disability pension in 1991 was US$ 55 for
men and US$ 37 for women, resulting in indirect costs of
more than US$ 1.5 billion. As presented in Table 2, the costs
of absenteeism accounted for more than two thirds of these
costs, and the costs of disablement accounted for about one
third of the total indirect costs of back pain. After extrapola-
tion, the total indirect costs of back pain amounted to US$
4.6 billion.
3.2. Friction cost method
Table 2 shows the annual short-term indirect costs of
back pain based on the friction cost method. The total indir-
ect costs of back pain in 1991, estimated on the basis of the
friction cost method, amounted to US$ 666 million for men
and US$ 176 million for women. The total extrapolated
short-term indirect costs of back pain were about US$ 1.5
billion, assuming the back pain population to have an
extended basic level of education.
3.3. Sensitivity analysis
The results of the sensitivity analysis are presented in
Table 3. As detailed data on the education level of the
Dutch labour force with back pain are lacking, we assumed
for the lower-bound estimate a basic level of education. In
this situation, the extrapolated friction costs of absenteeism
were estimated at about US$ 1 billion for men and about
US$ 260 million for women in 1991, which is, respectively,
7 and 17% lower compared with the baseline variant. When
we alternatively assume the total labour force with back
pain to have an intermediary level of education, the friction
costs are substantially higher: more than US$ 1.6 billion for
men and US$ 462 million for women. This equals an
increase of about 38% for men and 47% for women, com-
pared with the baseline variant, which is due to both higher
production values and longer friction periods.
Another factor to consider is the elasticity for annual
labour time versus labour productivity. We used an estimate
of 0.8 reported by the Dutch Economic Institute (de Koning
and Tuyl, 1984). It is unclear whether or not this is repre-
sentative for firms employing the back pain population. If,
for example, due to a relatively high internal labour reserve
in firms employing workers suffering from back pain, the
elasticity for annual labour time versus labour productivity
would be 0.7, this would result in a 12.5% (1/8) reduction of
indirect costs (US$1.3 billion under this assumption, com-
pared to US$1.5 billion in the baseline calculation). A cor-
responding increase of indirect costs of 12.5% (1/8) would
result when assuming 0.9 as the actual elasticity value.
4. Discussion
The aim of this study was to compare two different meth-
ods of quantifying indirect costs of back pain in the Nether-
lands in 1991, the human capital method and the friction
cost method. When using the human capital method, the
indirect costs of back pain in the Netherlands were esti-
mated at US$4.6 billion (van Tulder et al., 1995), while in
this study the indirect costs of back pain were estimated at
US$1.5 billion when using the friction cost method. As a
consequence, the proportion of the indirect costs to the total
costs (direct health care costs added to indirect costs) of
back pain using the friction cost method are relatively
small (30%) compared with the human capital method
(95%). In general, as the friction cost method assumes pro-
duction loss to be limited to the short run, indirect cost for
diseases that mainly cause disability and mortality are much
lower based on the friction cost method compared to the
human capital method. For diseases entailing short-term
absence, e.g. migraine, the difference is much smaller
(Koopmanschap et al., 1995).
Other studies on back pain, based on the human capital
method, show a wide range of reported values of the con-
tribution of indirect costs to the total costs: 13–19% in the
US (Grazier et al., 1984; Frymoyer and Cats-Baril, 1991),
25% in the UK (Moffet et al., 1995), and 95% in Sweden
(Jonsson, 1990). It should be noticed that comparisons
between these international studies should be made with
extreme care because of, for example, differences between
health care systems and social security systems.
Consensus is lacking with respect to the measurement of
indirect costs. Opponents of the friction cost method have
argued that this method, in contrast to the human capital
method, is not based on plausible assumptions supported by
neoclassical economic theory (Johannesson and Karlsson,
1997). According to the neoclassical point of view, econo-
mies are characterized by continuous full employment equi-
librium, instantaneously adapting to disturbances. In their
Table 2
Annual indirect costs of back pain (ICD 720-724) in the Netherlands in
1991 (million US$)
Human capital method Friction costs
method
Absenteeism Disablement Total Absenteeism
Costs
Men 415* 765 1180 666
Women 124* 241 365 176
Total 539* 1006 1545 842
Extrapolated costs 3104 1509 4613 1504
*The category ‘no diagnosis’, which accounts for 35% of the total costs of
absenteeism, is excluded.
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reply, Koopmanschap et al. (1995) argue that this is unrea-
listic as substantial unemployment is common. We refer
readers who are interested in more detailed information to
the discussion of this issue in both papers (Johannesson and
Karlsson, 1997; Koopmanschap et al., 1995). Although the
friction cost method induces a marked reduction in indirect
costs of back pain, these costs are still impressive, represent-
ing 0.28% of the GNP in the Netherlands in 1991. We
believe that accurate estimates of indirect costs as calculated
with the friction cost method as part of a COI study are
helpful in health policy decisions. COI studies have been
criticized for their inability to serve as a component in eval-
uating alternative demands on scarce health care resources
since the cost estimates do not provide any information on
the effectiveness of these alternatives. However, we agree
with proponents of COI studies that they may be useful in
estimating disease costs covering the entire classification of
diseases, enabling mutual comparison of disease costs and
putting these in perspective, in prioritising diseases or topics
for future economic evaluation, and in clarifying the most
important cost components of treating specific diseases.
4.1. Generalizability
When applying the friction cost method it should be
noticed that the results may change over time within a coun-
try, among other factors depending on the macroeconomic
context. For example, registered unemployment was 8.2%
in 1990 in the Netherlands, resulting in an average friction
period of 2.8 months (Koopmanschap et al., 1995). In the
past years, unemployment has markedly decreased in the
Netherlands to 4.5% (April 1998, The Economist), implying
that the current friction period may be longer than the fric-
tion period for 1990. If so, the actual indirect costs estimated
by the friction cost method will be higher when the study
would be updated.
Application of the friction cost method to calculate indir-
ect costs of back pain in countries other than the Nether-
lands can not be performed without adjusting for country-
specific social security arrangements and the macroeco-
nomic context. For example, disability in the Netherlands
is not included in the friction cost method because a dis-
ability pension is rewarded after 52 weeks of sick leave and
the friction period was estimated to be about 3 months. In
other countries with a different social security system where
disability pensions are rewarded sooner, i.e. within the dura-
tion of the friction period for that country, disability may
also contribute to indirect costs. Also the length of the fric-
tion period will vary between countries. In general, the
length of the friction period is based on the average vacancy
duration, which depends on the level of unemployment and
on the efficiency of the labour market in matching labour
demand and supply (Koopmanschap et al., 1995).
4.2. Uncertainties
Accepting the friction cost method does not imply that all
disadvantages of the human capital method are resolved.
Still many uncertainties have to be addressed when using
the friction cost method. The sensitivity analysis in our
study shows that the indirect costs of back pain heavily
depend on the average education level of the population.
No data were available on the absenteeism of the pri-
vately insured. We estimated total indirect costs under the
assumption that the prevalence of back pain in the privately
insured was equal to that of the publicly insured. If this has
resulted in an underestimation due to the of the higher aver-
age daily sick pay or to an overestimation due to the lower
absenteeism among the privately insured remains unknown.
It is likely that these contrasting trends would result in only
modest changes.
There were also no data available on the diagnoses of
people on sick leave for less than 6 weeks. We estimated
the indirect costs under the assumption that the proportion
of back pain among those on sick leave for less than 6 weeks
was the same as for those on sick leave for more than 6
weeks. Due to the favourable natural history of back pain
in the first weeks, the proportion of people with back pain
will probably be higher among those with less than 6 weeks
sick leave. However, it is expected that this will only result
in minor changes in total indirect costs as people with long-
term sick leave are responsible for the majority of costs.
Indirect costs may be underestimated, due to the absence
of data, the influence of reduced productivity of work while
on the job was not taken into account. In addition, estimates
of indirect costs should incorporate production loss in rela-
Table 3
Sensitivity analysis of indirect costs of back pain for education level in the friction cost method
Friction costs by gender
Men Women Total
US$ millions % Difference US$ millions % Difference US$ millions % Difference
Basic education 1037 (−13) 260 (−17) 1297 (−14)
Extended basic 1190 – 314 – 1504 –
Intermediary 1641 (+38) 462 (+47) 2103 (+40)
Higher vocational 2175 (+83) 644 (+105) 2819 (+87)
University 2924 (+146) 819 (+161) 3743 (+149)
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tion to unpaid labour, e.g. by housewives, pensioned elderly
and the unemployed, to prevent adverse equity implications.
Due to a lack of data only paid labour was taken into
account in this study. The same criticism can be applied
to a calculation of indirect costs of back pain using the
human capital method.
4.3. Choice of perspective and clinical implications
We have applied a societal perspective in calculating the
indirect cost of back pain since this is the most comprehen-
sive perspective in an economic evaluation. However, at a
macroeconomic level, other perspectives could be of inter-
est as well (Weinstein, 1990; Hutton and Persson, 1995). In
the Netherlands, as outlined in the introduction, the perspec-
tive of employers has become more prominent as a result of
a number of legislative changes. Recently, employers have
started to develop and evaluate interventions aimed at redu-
cing absenteeism. In the case of back pain, interventions
such as ‘graded activity’ programmes or back schools are
considered by Dutch employers to promote a rapid return to
work of their sick employees, but also to prevent work-
related disorders.
Coinciding with this trend, several clinical guidelines for
the management of low back pain in primary care have
recently been published (Bigos et al., 1994; Rosen et al.,
1994; Faas et al., 1996; Waddell et al., 1996). According to
these guidelines, prevention of chronicity and of medicali-
zation should be the main objective in the management of
low back pain in primary care. In the acute phase a wait-
and-see policy aimed at reassuring the patient is the most
appropriate management option. Patient education and
advice to continue usual activities may result in reducing
the incidence of chronic disability and in less time off work.
If the complaints persist for 6 weeks or more, emphasis on
return to work and resumption of normal daily activities
become the most important objectives. Exercise therapy is
probably the most useful treatment option general practi-
tioners have for this purpose (Bigos et al., 1994; Rosen et
al., 1994; Faas et al., 1996; Waddell et al., 1996). The rela-
tively low costs of treatment, compared with the high costs
due to absenteeism and disablement, indicate that even
long-term marginally effective treatment might be cost-
effective. In a recent review of economic evaluations of
back pain interventions it was concluded that most of the
23 studies identified, showed serious methodological short-
comings (Goossens and Evers, 1997). High quality eco-
nomic evaluation studies, for example economic
evaluation alongside clinical trials, are needed to increase
the efficiency in health care and to support decision-making
on the allocation of scarce resources.
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